Plant growth is the result of many integrated and regulated physiological processes. Salinity, which is one of the major abiotic stresses, causes alterations in a wide range of physiological, biochemical and molecular processes in plants. Therefore, a factorial pot experiment was conducted based on randomized complete blocks design in green house condition to investigate the effect of salt stress on photosynthesis, leaf carbohydrate concentration and daytime leaf carbon budget of two wheat cultivars (CR and Ghods) over photoperiod. Plants were exposed to 0, 50, 150 and 250 mM salinity (NaCl and CaCl 2 in 5:1 molar ratio) for 60 days. Measurements were done on fully youngest expanded leaves. Salinity caused a significant reduction in leaf net photosynthesis consequently total carbon fixed in both cultivars. Plants grown at low (50 mM) and high (250 mM) levels of salinity had net photosynthesis rates of 78.9 and 20.6% respectively compared to the control. However, salt stress significantly increased soluble carbohydrate concentration in both cultivars from 50 mM in the control to 150 mM at highest salt treatment. Starch concentration of leaves also increased with increasing salinity. As salinity had inverse effect on photosynthesis process, the total carbon fixed decreased with increasing salinity. At control condition the total carbon fixed by leaves of cultivars CR and Ghods were 255.2 and 225.3 mmol C m -2 leaf respectively, while at high level salt concentration (250 mM) only 95.4 (CR) and 63.1 (Ghods) mmol C m -2 fixed. Daytime amount of carbon translocated from leaf was reduced by salinity. However, CR exported greater amount of carbon from leaf than Ghods.
INTRODUCTION
Soil salinity is one of the most important abiotic stress and limiting factor for plant production in many regions of the world (Keyro, 2006; Da Silva et al., 2008) . There are approximately 6% of the world's total land area and 50% irrigated lands severely affected by salinity (Munns, 2002) . Under salt stress, plants have to cope with stress imposed by the low external water potential and with ion toxicity due to accumulation of ions inside the plants (El-Sayed Saffan, 2008; Munns and Tester, 2008) . These changes affect plant growth and development at different levels of plant organization, e.g., they may reduce photosynthetic carbon gain and leaf growth rate (Munns, 2002; Munns et al., 2006) . Photosynthesis, the driving force of plant productivity and the ability to maintain the rate of photosynthetic carbon dioxide, is fundamental to the maintenance of plant growth and production under -468-environmental stresses (Ouerghi et al., 2000) . It has been generally recorded that salinity adversely affects plant growth and some relevant metabolic processes of glycophytic plants (Zidan and Al-Zahran 1994; Pareek et al., 2010) . However, the direction and magnitude of these changes varied according to the level and duration of salinization treatment as well as the plant species (Flowers and Hajiabagheri, 2001 ). The ability of plants to cope with salinity stress is an important determinant of crop distribution and productivity in many areas, so it is important to understand the mechanisms that confer tolerance to saline environment (Munns et al., 2006) .
Reduction in growth and photosynthesis are among the most conspicuous effects of salinity stress. In addition, stomatal closure, in order to reduce transpiration, appears to be the main cause of the decrease in photosynthetic rate (Shaddad et al., 2005; Kafi, 2009 ).
Thus, limited CO 2 availability can alter leaf carbohydrate content and source-to-sink translocation pattern (Pelleschi et al., 1997) . Sharkey et al. (1989) reported that salinity could seriously change the photosynthetic carbon metabolize as well as photosynthetic efficiency.
Carbohydrates are accumulated in plant tissues under saline condition and these substances are suspected of contributing to osmotic adjustment (Blum et al., 1996; Pattanagul and Thitisaksakul, 2010) . It was reported that the elevated levels of the total soluble and insoluble carbohydrates to the shoot and root are considered to be playing an important role in the osmotic adjustment (Dhanapackiam and Muhammad IIyas, 2010) . Khafagi and El-Lawendy (1996) reported that the increase of NaCl level in the soil increased the concentration of total carbohydrate in leaves and roots of sugar beet plants during all stages of growth studied. The distribution of carbohydrates between plant tissues has important physiological implications since reduction of photosynthesis may arise from feedback effects from carbohydrate accumulation due to reduced utilization. Moreover, various tissues within a plant may respond differently to salinity (Munns and Termaat, 1986) . Although the negative effect of salinity on photosynthesis process has been studied in the past few years, the mechanisms of salinity tolerance in plants are not yet fully understood.
Therefore, the main objective of this study was to explore the changes in leaf carbohydrates and carbon budget of wheat plants in response to salt stress in the late growing period. 
MATERIALS AND METHODS

RESULTS AND DISCUSSION
Leaf photosynthesis significantly (P≤0.001) decreased with increasing salt concentration (Fig. 1) .
Plants grown at low and high levels of salinity had rates of 78.9% and 20.6% respectively compared to controls.
Analysis of variance revealed that there were significant differences between cultivars in amount of net photosynthesis so that cultivar CR had higher net photosynthesis than Ghods at all treatments (Fig. 1) . The adverse effect on photosynthesis was associated with a significant (P≤0.001) decrease in the stomatal conductance (gs). Cultivar CR had higher level of gs than Ghods at saline conditions (Fig. 2) .
Salinity treatments caused a significant increase in soluble carbohydrate concentration of leaves in both wheat cultivars (Fig. 3a) , respectively. However there were cultivars differences, Ghods having significantly greater starch content than CR at all salinity conditions (Fig. 3b) . Total leaf carbohydrate also increased with increasing salt concentration in growth medium. Cultivar Ghods had significantly greater total carbohydrate than CR at 50 and 250 mM salinity (Fig. 3c ). (Fig. 4a ). CR's total cardohydrate was significantly lower than that of Ghods at 150 and 250 mM salinity.
Daytime amount of carbon translocated from leaf was also significantly reduced by salinity ( fig. 4b ). At control condition the amount of carbon exported from leaf was 161.9 and 128.2 mmol C m -2 for CR and Ghods respectively. As can be seen in Fig. 4b the amount of carbon exported in CR was significantly greater than
Ghods. There was no observed significant difference between two cultivars in amount carbon exported at 50 and 150 mM salinity, but at the highest salt concentration the amount of carbon exported in cultivar CR (30.3 mmol C m -2 ) was greater than Ghods (16.7 mmol C m -2 ).
Salinity had a significant effect on grain yield.
Salinity greatly reduced grain yield in both cultivars.
Grain yield of cultivar CR was consistently higher than
Ghods at saline conditions (Fig. 5 ).
The present study indicated substantially lower net Although both soluble and insoluble carbohydrates were deposited in the leaf, soluble sugar (i.e. sucrose, glucose and fructose) is the major existence form of products of photosynthesis in C 3 plant and it has been confirmed that the most transportable form of carbohydrate from source (leaves) to sink is sucrose (Thomas, 1986; Thomas, 1999; Rennie and Turgeon, 2009) Amount of daytime export of carbon from leaves was also affected by salinity. Rennie and Turgeon (2009) reported that sucrose is the main form of carbon found in phloem to export. The amount of carbon exported significantly decreased with increasing salinity (Fig. 4b ).
This might be due to inhibition of phloem loading under salt stress conditions. Daie and Wyse (1983) found that ABA, which increases under stress conditions, inhibits the phloem loading process. Therefore, reduced loading of phloem increased the feedback inhibition of photosynthesis due to carbohydrate accumulated in leaves under saline conditions.
Grater grain yield of cultivar CR at stress conditions can be attributed to higher photosynthesis rate, consequently higher carbon fixed, and carbon exported from source to sink (grain) in this cultivar. 
CONCLUSION
